Device Fabrication
The fabrication process and the final device are shown in Figure S1 . A thin layer of photoresist (PR) SPR3012 was spin-coated on a Y+128° X-propagation lithium niobate (LiNbO 3 ) wafer, patterned by UV light source, and developed in a photoresist developer (MF CD-26, Microposit). After depositing a PR layer, lithography was used to form two parallel IDTs, followed by metal deposition (50Å/800Å, Cr/Au) and a lift-off process. The two parallel gold IDTs have a period of 100 μm and an electrode width of 25 μm. A PDMS microchannel (1.3 cm, 50 μm x 50 μm) was then fabricated by standard soft-lithography and mold-replica techniques [S1] . The silicon mold used in our experiments was patterned by photoresist Shipley 1827 (MicroChem, Newton, MA) 
Supplemental Video
"Top-view video of 3D focusing of fluorescent microparticles." The movie is in real time.
Effect of channel height on the focusing point
The width (w) and height (h) of the channel are important parameters in designing our SSAW-based device. The width of the channel determines how many pressure nodes lie in the channel. Particles with 0 (where is defined in equation 4 of the manuscript) move to the pressure nodes. For particle focusing, therefore, we only need one pressure node. Since
Electronic Supplementary Material (ESI) for Lab on a Chip This journal is © The Royal Society of Chemistry 2011
for flow cytometry and other applications of particle focusing, it is more desirable to have the particles focused in the middle of the channel. Hence, the microchannel should be placed precisely in between the IDTs with the same distance from each IDT. The width of the channel should be half of the wavelength or less. This guarantees existence of a pressure node in the middle of the channel.
The vertical position of the focused particles is dictated by the distribution of acoustic energy in the pressure-nodal plane. Regardless of the channel height, the maximum acoustic energy region within the pressure-nodal plane is confined to the height of a triangular-shaped area depicted in Fig. 5(b) . The size of this triangular-shaped area is dictated by the Rayleigh angle as well as the width of the channel, but not the channel height. Therefore, since Rayleigh angle and channel width are fixed parameters, the height of the triangular-shaped area is constant.
We have conducted some computational studies to address the effect of channel height on the focusing region. In addition to the 100 μm height used in our experiments, heights of 50, 80, 125, and 155 μm were added for these additional studies. Figure S2 zero in the pressure nodal plane, the maximum kinetic energy is found at the maximum of V y 2 . This maximum can be calculated from the line plots in each subsection in Fig. S2 . Figure   S2 (e) shows the normalized position of focal point (to channel height) as a function of the channel height. Overall, the normalized focal position decreases with height. This is due to the fact that the size of the triangular-shaped region, which confines the maximum energy point, is constant. Since for most applications of particle focusing it is more desirable to have the focal point in the middle of the channel, we fabricated our device with a height of 100 m.
This ensures that the focal point is nearly in the middle of the channel.
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Parameters used in the simulations
Our ray-tracing based model takes full account of the attenuation of waves propagating in different media (LiNbO 3 substrate and water) and reflections from channel walls to assure the reliability of the simulated results. All the parameters were set to match the exact conditions in our experiments. For example, the reflection coefficient of longitudinal waves from the channel walls were obtained using the acoustic impedance of water and PDMS or LiNbO 3 and the incident angle using the following equation: 2011 where is the acoustic impedance and is the incident angle. The calculated values of reflection for the side, top, and bottom wall are 50%, 23%, and 99%, respectively. Figure S3 shows a schematic of the leakage waves entering the channel and reflecting from the channel walls. Table 1 shows the parameters that were used in the simulations. The leakage rate of surface waves is calculated using equation (15) 
Transverse primary radiation forces
The working mechanism of particle focusing using standing acoustic waves is based on the balance of acoustic radiation forces. However, the magnitudes of the radiation forces in the lateral and vertical directions are functions of different parameters. In the main text, we explained that the particles go to pressure nodal planes because of axial primary radiation forces (in the lateral direction). The balance of these forces determines the particles' lateral position.
The vertical position of the particles is dictated by the transverse radiation forces which are function of the gradient in the acoustic energy field. The equation from which the transverse force is determined is shown here:
.
In this equation is the static particle volume. and are, respectively, compressibility and density of the fluid ( ) and particle ( ). is the acoustic energy density which is the sum of time-averaged kinetic and potential energy. Due to axial radiation forces, particles are placed in the pressure nodal plane. On this plane the pressure and the potential energy are zero. Therefore, acoustic energy density is only determined by time-averaged kinetic energy which is a function of velocity squared. [S3,S4] Electronic Supplementary Material (ESI) for Lab on a Chip This journal is © The Royal Society of Chemistry 2011
